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Abduction test, for trapeziometacarpal joint, 28, 29 
Activities of daily living, wrist splints and, 86-91 
Acutrak screw, in scaphoid fracture fixation, 583, 584 
Adduction test, for trapeziometacarpal joint, 28, 29 
Advancement flaps, for palmar thumb defects, 207-209 
V-Y, for digital defects, 192-194, 203, 205 
Agee-Wristjack external fixator, kinematic analysis, 
130-138 
Algodystrophy, 327-337, 455-476 
atypical forms, 332-334 
with central nervous system diseases, 331 
in children and young adults, 330 
clinical characteristics, 456—460 
clinical course, 329 
definition, 455-456 
with diabetes mellitus, 331 
diagnostic criteria, 334, 335 
external fixation and, 461, 462 
hand surgery and, discussion, 465-466 
physiologic changes, 462 
prevention of postoperative algodystrophy, 466-468 
venous return, 462, 464 
historical perspectives, 327-329 
iatrogenic, 330-331 
imaging, 329-330, 333, 456-457, 463 
laboratory signs, 329 
malignant tumors and, 330 
pathophysiology, 464-465 
in pregnancy or postpartum, 330 
psychological aspects, 363-366 
risk factors, 460-462 
of specific anatomic regions, 331-332 
terminology, 327-328, 464 
treatment, 334-336 
Allodynia, in reflex sympathetic dystrophy, 369, 370 
Allografts, 172 
Alpha-blockers, in reflex sympathetic dystrophy, 
479-480 
Amputation, revision. See Revision amputation of digits. 
Analgesics, in reflex sympathetic dystrophy, 480 
Anatomy, elbow, 291 
fractures and, 703, 705-706, 721, 727, 730 
extensor tendons of digits, functional, 51-62 
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proximal interphalangeal joint, 644 
skin, 163-165 
of upper extremity skin flaps, 175-187 
wrist, historical perspective, 1-11 
ligaments, 63-82 
Antecubital forearm flap, 181 
Anteroposterior drawer test of radiocarpal or midcarpal 
instability, 26, 27 
Antibiotics, in skeletal fixation, 752 
Anti-inflammatory drugs, in reflex sympathetic 
dystrophy, 379, 480 
Antituberculous medications, algodystrophy and, 331 
AO/ASIF plates, for forearm fractures, 693-695 
for wrist fusion, 684 
AO classification, of distal humerus fractures, 709 
of distal radius fractures, 666, 667 
Apocrine sweat glands, 164 
Arcuate ligament, 69 
Arterial blood flow, in reflex sympathetic dystrophy, 
375-376 
Arteries, elongated by tissue expansion, 306-308 
Arteriography, in reflex sympathetic dystrophy, 388 
Arthritis, triscaphe, 43-47 
Arthrodesis. See Intercarpal fusions; Interphalangeal joint 
fusions; Wrist fusion. 
Arthrography, in wrist examination, 13-14 
Arthroscopy, in distal radius fracture treatment, 
676-677 
in wrist examination, 14 
Articular-nonarticular junction and maneuver, 18-19 
Articular-nonarticular junction substitution maneuver, 
33 
ASIF cannulated screws, in scaphoid fracture fixation, 
583, 584 
Avulsions, profundus, 544-545 
Axial-pattern flaps, 175-176, 268 
Axillary nerve block, in complex regional pain 
syndrome, 492-494 


Bacteria, biomaterials interacting with, 745-746 
Basement membrane, 164-165 
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Becker flap, 223 
Bennett’s fracture, of thumb metacarpal, 567 
Beta-blockers, in reflex sympathetic dystrophy, 479-480 
Biceps replacement, 280 
Biobrane, 170 
Biomaterials, bacteria interacting with, 745-746 
Biomechanics, carpal stabilty during grip, kinetic 
analysis, 151-158 
dynamic external fixators for distal radius fractures, 
129-141 
of extensor tendons of digits, 51-62 
intercarpal kinematics during wrist motion, 143-149 
in limited wrist fusion, 615-616 
load mechanics of wrist, 109-128 
in metacarpal fixation techniques, 557-558 
scaphoid and lunate kinematics in intact wrist joint, 
93-108 
wrist motion, 83-92 
Blood-flow regulation in skin, 165-166 
Blumberg-Janig hypothesis, 487-488 
Bone, infection. See Infection, in skeletal fixation of upper 
extremity. 
loss, segmental metacarpal, 564 
replacement, soft-tissue coverage and, 235-236 
in salvage of digits, 246 
Bone carpentry, complex, for interphalangeal joint 
fusions, 602 
Bone grafts, in crush injuries of forearm, 742 
for distal radius fractures, 672 
infections and, 754 
vascularized, infections and, 754—755 
for scaphoid fractures, 580-581 
Bone scintigraphy, in algodystrophy, 329-330, 333, 
456-457, 463 
in pseudodystrophy, 415-416 
in reflex sympathetic dystrophy, 415-416, 423-429, 
432 
Brachioradialis forearm flap, 178-179, 270, 293-294 
Bretylium, 491, 500-501 
Buflomedil, 501 
Bupivacaine, in pain dysfunction, 343, 492, 508 
Burn wounds, skin grafts for, 293 


Calcitonin, in algodystrophy, 335 
in reflex sympathetic dystrophy, 343, 480-481 
Calcitonin gene-related peptide, in reflex sympathetic 
dystrophy, 380 
Cancer, algodystrophy and, 330 
Capitate fractures, 593-595 
Capitate-lunate motion, in flexion-extension of wrist, 
145 
in radial-ulnar deviation of wrist, 145, 148 


Capitate-scaphoid motion, in flexion-extension of wrist, 


145 
Capitohamate ligament, 80-81 
Capitolunate angles, external fixators for distal radius 
fractures and, 132-134, 138 
Capitolunate arthrodesis, 618-619 
Carpal angles, external fixators for distal radius 
fractures and, 132-134, 138 
Carpal bone fractures, 587-599 
capitate, 593-595 
hamate, 590-593 
lunate, 587-588 
pisiform, 589-590 
trapezium, 596-598 
trapezoid, 595-596 
triquetrum, 588-589 


Carpal boss, 29, 30 
Carpal motion, kinematics of scaphoid and lunate in 
intact wrist joint, 93-108 
Carpal stability, concept of, historical perspective, 7-8 
during grip, kinetic analysis, 151-158 
terminology of instability, 151 
Carpometacarpal fracture-dislocations, metacarpal base 
fractures in, 564-565 
Carpometacarpal joint examination, 28 
“Catch-up clunk”’ test, 36 
Causalgia, 432. See also Complex regional pain syndrome; 
Reflex sympathetic dystrophy. 
definition, 367 
major, 352 
minor, 344-347 
sympathetic nerve block for, 486-487 
terminology, 319, 344, 431 
Central nervous system diseases, algodystrophy with, 
331 
Cervical sympathetic block, in complex regional pain 
syndrome, 488-49] 
Children, algodystrophy in, 330 
salvaging digits in, functional considerations, 241 
Chinese forearm flap. See Radial artery forearm flap. 
Chronic limb pain, somatic versus sympathetic 
mediated, 355-361 
Clyburn external fixator, kinematic analysis, 130-138 
Cold intolerance, amputation and, 245 
Cold stress test, in monitoring sympathetic blockade, 
502-503 
Cold therapy, in reflex sympathetic dystrophy, 481 
Collagen, in wound healing, 166-167 
Communication, in therapy after skeletal fixation, 
773-775 
Compass Elbow Hinge, 653-661 
Compass PIP Joint Hinge, 647, 649-650, 651 
Complex regional pain syndrome. See also Reflex 
sympathetic dystrophy. 
Blumberg-Janig hypothesis, 487-488 
classification, 319-325 
clinical cases, 323-324 
differential diagnosis, 322-323 
electrotherapy. See Electrical stimulation. 
nerve blocks in. See Nerve blocks. 
physical modalities for, 443-454 
for edema control, 444-445 
general scheme, 443-444 
for pain relief, contrast baths, 445-446 
desensitization, 446 
fluidotherapy, 446-447 
static splinting, 447-448 
transcutaneous electrical nerve stimulation, 448- 
449 
for range of motion, 449 
continuous passive motion, 452 
dynamic splinting, 451-452 
paraffin baths, 450-451 
ultrasound, 449-450 
signs, 322 
sympathetically maintained versus sympathetically in- 
dependent pain, 320-321 
symptoms, 321-322 
terminology, 319, 485 
types, 320, 485-486 
Complications after skeletal fixation, 771-773 
Composite free flaps to hand, 231-238 
advantages and disadvantages, 231-232 
applications, 232-236 
author preferences, 236-237 
Condylar fractures, of middle phalanx, internal fixation, 
546 








of proximal phalanx, internal fixation, 550, 552 
Continuous passive motion, in complex regional pain 
syndrome, 452 
Contractures, elbow. See Elbow contractures. 
Volkmann’s ischemic, 285 
Contrast baths, in complex regional pain syndrome, 
445-446 
Coronoid (ulnar) fractures, anatomy, 727 
classification, 727 
operative approach, 727-729 
rehabilitation, 729 
Corticosteroids, in reflex sympathetic dystrophy, 379, 
480 
Costs of salvaging digits, 247-248 
Cross-finger flap, 200, 203, 204 
costs, 247 
for palmar thumb defects, 209-210 
radial sensory innervated cross finger flap, 210-212 
Crush injuries of forearm, 274, 737-743 
Cultured skin grafts, 172 
Cutaneous flaps, 177 
in forearm injuries, 268, 272 


Dead-space obliteration, soft-tissue coverage and, 
232-233 
Deep gliding tissue plane, replacement of, soft-tissue 
coverage and, 233-234 
Deep inferior epigastric artery flap, deep extended, 297 
Degloving injuries of forearm, 274 
Densensitization, in complex regional pain syndrome, 
446 
DeQuervain’s disease, examination for, 29-30 
Dermatomes, for skin harvest, 169 
Dermis, 165 
in tissue expansion, 304 
Diabetes mellitus, algodystrophy with, 331 
in wound healing, 167-168 
Differential lidocaine test, 36-37 
Digits. See Fingers. 
Dimethyl! sulfoxide, in reflex sympathetic dystrophy, 
379 
Direct cutaneous system, in skin flaps, 177 
Discoloration of skin, in reflex sympathetic dystrophy, 
340 
Distal carpal row, interosseous joints, ligamentous 
anatomy, 79-81 
stabilization mechanism, 152-153 
Distal humerus fractures, anatomy, 705-706 
classification, 706—709 
rehabilitation, 716 
surgical treatment, fracture reconstruction, 714, 716 
operative approach, 706, 709 
patient positioning, 710 
preoperative planning, 709-710 
surgical exposure, 710, 712 
ulnar nerve decompression, 712, 714 
Distal interphalangeal joint. See also [nterphalngeal joint 
fusions. 
motion of, proximal interphalangeal joint fracture fix- 
ation and, 651 
Distal phalanx, fractures, 544-545 
in revision amputation, 244 
Distal radioulnar joint, examination, 23, 24 
ligamentous anatomy, 65, 68 
Distal radius fractures, algodystrophy and, 461 
classification, 666 
dynamic external fixators for, normal wrist kinemat- 
ics and, 129-141 
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discussion, 134-140 
experimental approach and methods, 130-132 
results, 132-134 
treatment, 666-667 
arthroscopic, 676-677 
external fixation, 667-669 
internal fixation, 665-680 
AO type B fractures, 669-671 
AO type C fractures, 671-676 
with Norian SRS and Howmedica Bonesource, 677 
Distant pedicled flaps, in elbow injuries, 296-299 
in forearm injuries, 271 
DMSO, in reflex sympathetic dystrophy, 379 
Doppler fiowmetry, in monitoring sympathetic 
blockade, 502 
Dorsal intercarpal ligament, 77 
Dorsal metacarpal artery flap, 199-200, 204 
Dorsal midcarpal joint, ligamentous anatomy, 77 
Dorsal radiocarpal ligament, 75 
Dorsal radioulnar ligament, 65, 68 
Dorsal scaphotriquetral ligament, 77 
Dorsal ulnar artery flap, 223 
Dorsal wrist syndrome, examination for, 19, 20 
in progression of scaphoid instability, 39-42, 47-48 
Dressings for wounds, after skeletal fixation, 763 
in skin grafting, 170 
Drugs, in wound healing, 167 
Dufourmentel flap, 197 
Duoderm, 170-171 
Dynamic instability of carpus, 151 
Dynamic skeletal fixation, 643-663 
elbow, 651-662 
proximal interphalangeal joint, 643-651 


Eccrine sweat glands, 164 
Edema, in complex regional pain syndrome, 322 
control of, 444-445 
in reflex sympathetic dystrophy, 340, 369 
after skeletal fixation, 765-766, 769 
transient bone marrow, 438 
Elbow, algodystrophy of, 331 
anatomy, 291 
articulations, 651 
isolated reflex sympathetic dystrophy of, 420-421 
soft-tissue coverage, 291-302 
author preferences, 300-302 
distant pedicle flaps, 296-299 
free-tissue transfer, 299 
gracilis muscle flap, 300 
intermediate flaps, 295 
parascapular free flap, 299-300 
rectus abdominis muscle flap, 300 
regional flaps, 293-295 
wound categorization and, 292 
wound closure using skin grafts, 292-293 
Elbow contractures, 651-652 
dynamic fixation in, author’s preferred method, 653, 
656 
application of Compass Elbow Hinge, 661 
application of distraction, 662 
closure, 660-661 
fina! closure of skin and placement of drains, 662 
humeral pin placement, 661-662 
immediate postoperative course and early mobili- 
zation, 662 
modified medial approach, 656-660 
optional lateral approach, 661 
patient positioning, 656 
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Elbow contractures (Continued) 
pin placement for Compass Elbow Hinge, 661 
ulnar pin placement, 662 
historical overview, 652-653 
indications and contraindications, 653 
Elbow fractures, complex, fixation of, anatomic 
considerations, 703 
overview and distal humerus fractures, 703-719 
preoperative evaluation, 703-705 
proximal ulna and radius fractures, 721-735 
Electrical stimulation, in complex regional pain 
syndrome, 519-526 
basic science background, 519-520 
clinical experience, 520 
discussion, 525 
follow-up assessment, 523-525 
technique, 520-523 
in reflex sympathetic dystrophy, 481 
after skeletal fixation, 769-770 
trancutaneous electrical nerve stimulation (TENS), 
448-449 
Elevation, for edema control, 444 
Ender blade plate, in scaphoid fracture fixation, 583 
Epidermis, 163-165 
in tissue expansion, 304 
Epiligamentous sheath, 64 
Equipment for internal fixation. See Internal fixation 
instrumentation. 
Erector pilli, 164 
Examination of wrist. See Wrist, physical examination. 
Exercises, in complex regional pain syndrome, 449 
after skeletal fixation, 764-765, 768-769 
Extensor carpi radialis intermedius, 54—55 
Extensor carpi ulnaris disorders, examination for, 30 
Extensor digitorum brevis manus, 54, 60 
Extensor digitorum communis replacement, 280 
Extensor indicis et medii communis, 54 
Extensor medii et annularis communis, 54 
Extensor medii proprius, 54, 59 
Extensor tendons of digits, functional anatomy, 51-62 
anomalous extensor muscles, 53-55 
extensor mechanism and intrinsic muscles, 57—60 
extrinsic extensor muscle review, 51—52 
juncturae tendinum, 55—57 
tendon multiplicity and anatomic variations, 52-53 
External fixation, of complex elbow fractures, 734 
in crush injuries of forearm, 740-741 
of distal radius fractures, 667-669 
dynamic, in elbow contractures, 652-662 
of proximal interphalangeal joint, 644-651 
of forearm fractures, 692 
of phalangeal fractures, 541-542 
static, 627-642 
advantages, 628 
algodystrophy and, 461, 462 
case examples, 629-640 
disadvantages, 628-629 
indications, 627-628 
‘xternal fixators, for distal radius fractures, normal 
wrist kinematics and, 129-141 
discussion, 134-140 
experimental approach and methods, 130-132 
results, 132-134 
Extrel Electrical Stimulating Unit, 521-522 


Fascial free flaps, in forearm injuries, 273 
Fascicles, 64, 66-67 
Fasciitis, palmar, in reflex sympathetic dystrophy, 340 


Fasciocutaneous flaps, in forearm injuries, 268-269, 271, 
272 
Fibroblasts, in wound healing, 166 
Fillet flap, for digital defects, 201-202 
Finger extension test, 22—23, 24 
substitution maneuver, 33 
Fingers, extensor tendons. See Extensor tendons of digits. 
neurosensory free flaps for, 251-262 
salvaging, 239-249 
classification, 239-241 
cost of, 247-248 
functional and employment considerations, 241-242 
revision amputation, 242-246 
using “‘parts’”’ from unsalvageable digits, 246-247 
soft-tissue defect coverage, 189-202 
author preferences, 202-204 
cross-finger flap, 200 
dorsal metacarpal artery flap, 199-200 
fillet flap, 201-202 
flag flap, 197-199 
rotation flaps, 194-195 
skin grafts, 190-192 
thenar flap, 200-201 
transposition flaps, 195-197 
V-Y advancement flaps, 192-194 
wound healing by secondary intention and, 190 
tissue expansion in, 304-306 
vascular anatomy, 183-184 
Finkelstein’s test, 30 
First web flap, 255-256 
Flag flap, for digital defects, 197-199, 203, 204 
Flaps, 175-176. See also Free flaps; Functioning free-muscle 
transplantation. 
composite free flaps to hand, 231-238 
for digital defects, 191-202 
for elbow defects, 293-301 
for forearm defects, 267-273, 276 
neurosensory free flaps, 251-262 
for palmar thumb defects, 207-216 
pedicle flaps for wrist and hand coverage, 217-229 
upper extremity, 175-187 
Flexion-extension of wrist, intercarpal kinematics in, 
145, 148-149 
Flexor carpi radialis tendinitis, examination for, 31 
Flexor carpi ulnaris flap, for elbow defects, 293, 294 
Flexor digitorum profundus replacement, 280 
Flexor pollicis longus weakness, substitution maneuver 
in, 33 
Fluidotherapy, in complex regional pain syndrome, 
446-447 
Forearm, venous anatomy, 182 
Forearm fixation, 689-701. See also Forearm injuries. 
clinical considerations, 690 
nightstick fractures, 691-692 
pathologic fractures, 691 
plastic deformation, 690 
complex fractures, 695-697 
complications of treatment, 697-698 
methods, external fixation, 692 
intramedullary fixation, 692-693 
plate fixation, 693-694 
plate removal in, 698-699 
surgical technique of plate fixation, 694-695 
Forearm flaps, 181-182. See also Brachioradialis forearm 
flap; Radial artery forearm flap; Ulnar artery forearm 
flap. 
Forearm injuries, complex, 263-264 
coverage for, 263-278 
controversies and author preferences, 273-276 
distant pedicled flaps, 271 








flap indications, 267 
free flaps, 271-273, 276 
gliding tissue reconstruction, 275-276 
indications and options, 266-267 
local and regional flaps, 267-271 
timing, 274-275 
factors associated with specific types, 27 
initial considerations, 264—265 
patient health and, 273-274 
planning reconstruction, 266 
wound assessment and excision, 265—266 
contaminated wounds and massive crush injuries, 
fixation methods in, 737-743. See also Forearm 
fixation. 
bone grafts and, 741 
external fixation, 740-741 
external fixation followed by conversion to inter- 
nal fixation, 741 
infection rates and, 741-742 
intramedullary nail fixation, 740 
open reduction and internal fixation, 739-740 
unanswered questions, 742 
microsurgical management of wounds, 741 
soft-tissue considerations, 737—739 
Fractures, carpal bone, 587-599 
distal radius, dynamic external fixators for, normal 
wrist kinematics and, 129-141 
internal fixation, 665-680 
elbow, complex, fixation of, overview and distal hu- 
merus fractures, 703-719 
proximal ulna and radius fractures, 721-735 
fixation of, infection and, 741-742, 745-760 
forearm, fixation of, 689-701 
open fractures, 274, 737-743 
metacarpal, fixation of, 557-571 
phalangeal, internal fixation of, 129-141 
pisiform, examination for, 30 
scaphoid, internal fixation of, 573-586 
wrist, load mechanics, 119 
Free flaps. See also Functioning free-muscle 
transplantation. 
compound, 231-238 
advantages and disadvantages, 231-232 
applications, 232-236 
author preferences, 236-237 
for elbow defects, 299-300 
in forearm injuries, 271-273, 276 
neurosensory. See Neurosensory free flaps. 
Free-radical scavengers, in reflex sympathetic 
dystrophy, 379, 382 
Frozen shoulder, reflex sympathetic dystrophy vs., 
419-420 
Frykman classification of distal radius fractures, 666 
Full-thickness skin grafts, advantages and 
disadvantages, 168, 172-173 
for digital defect coverage, 190-191, 191-192 
in forearm injuries, 267 
harvest, 169-170 
Functioning free-muscle transplantation, 279-289 
key points and pitfalls, 283 
after major limb replantation, 287—288 
in major soft-tissue or nerve loss, 282-283 
materials and methods, 281-288 
principles, 279 
muscle fixation, 281 
muscle selection, 280-281 
vessel and nerve, 280 
in severe Volkmann’s ischemia, 283, 285-287 
surgical techniques, 280 
Fusion. See Intercarpal fusions; Interphalangeal joint 
fusions; Wrist fusion. 
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Ganglia, wrist, 43 
Gauzes, fine-mesh, in skin grafting, 170 
Gliding tendons, replacement of, soft-tissue coverage 
and, 234 
Gracilis muscle, in functioning free-muscle 
transplantation, 280-281 
Gracilis muscle flap, 300 
Grafts. See also Bone grafts; Skin grafts. 
in salvage of digits, 246 
vascularized nerve, soft-tissue coverage and, 234-235 
Graner procedure, for wrist fusion, 620, 623-624 
Great toe wrap-around flap, 253-255, 256 
Grind test, 28 
Grip, carpal stability during, kinetic analysis, 151-158 
distal carpal row, 152-153 
midcarpal joint, 153-155 
proximal carpal row, 15 
radiocarpal joint, 156-157 
Griseofulvin, in reflex sympathetic dystrophy, 481 
Groin flap, 226-227, 271, 297 
Guanethidine nerve blocks, 499. See also Nerve blocks, 
regional intravenous sympathetic. 
in complex regional pain syndrome, 491 
effects, 500 
on pain, 505, 508 
peripheral circulatory, 509 
placebo possibility, 509, 514 
extent of sympathetic blockade with, 503-508 
ganglionic blocks versus, 505 
in reflex sympathetic dystrophy, 343, 479 
vasomotor function and, 504—505 
Gustillo classification of open fractures, 737-739 


5-156 


Hair follicle, 164 
Hamate, hook of, examination, 31, 32 
Hamate fractures, 590-593 
Hamate-triquetrum motion, in flexion-extension of 
wrist, 145 
Hand anatomy, vascular, skin flaps and, 183-184 
Hand coverage, composite free flaps, 231-238 
neurosensory free flaps, 251-262 
pedicle flaps, 217-229 
Hand surgery, physiologic changes after, 462 
Hand therapy after skeletal fixation. See Rehabilitation 
after skeletal fixation. 
Heat therapy, in reflex sympathetic dystrophy, 481 
Hemostasis, in wound healing, 166 
Herbert screws, for interphalangeal joint fusions, 604, 
608-610 
in scaphoid fracture fixation, 583-584 
Herbert-Whipple screws, in scaphoid fracture fixation, 
583, 584 
Hip, algodystrophy of, 331-332 
transient osteoporosis in, 438-439 
Histology, in reflex sympathetic dystrophy, 378-379 
of wrist ligaments, 63-64 
Hook of hamate, examination, 31, 32 
Howmedica Bonesource, 677 
Huene blade plate, in scaphoid fracture fixation, 584 
Humeral pin placement, in elbow fixation, 661-662 
Humerus, distal, fractures of. See Distal humerus 
fractures. 
Hyperpathia, in reflex sympathetic dystrophy, 369 
Hysteresis effect, 99 


Imaging, in algodystrophy, 329-330, 333, 456-457, 463 
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Imaging (Continued) 
of complex elbow fractures, 704-705 
in monitoring sympathetic blockade, 503 
of musculoskeletal infection, 748-749 
in pseudodystrophy, 414-416 
in reflex sympathetic dystrophy. See Reflex sympathetic 
dystrophy, imaging. 
in scaphoid fractures, 575-576 
in wrist examination, 13-14 
Immobilization, algodystrophy and, 461-462, 464, 
466-467 
dynamic splinting, in complex regional pain syn- 
drome, 451-452 
after skeletal fixation, 764, 767-768 
static splinting, in complex regional pain syndrome, 
447-448 
Implants, in metacarpal fracture fixation, 569-570 
scaphoid, 119, 126 
Indium-111-immunoglobulin G scintigraphy, in reflex 
sympathetic dystrophy, 378 
Infection, musculoskeletal, imaging, 748-749 
necrotizing soft-tissue, 274 
in skeletal fixation of upper extremity, 745-760 
diagnosis, 747—748 
imaging techniques, 748-749 
laboratory studies, 749 
microbiologic testing, 749 
forearm injuries, 741-742 
pathophysiology, biomaterials /bacteria interaction, 
745-746 
host factors, 747 
microorganisms, 746 
operative and postoperative factors, 746-747 
treatment, 749-751 
algorithm, 753 
antibiotics, 752 
skeletal fixation, 752, 754 
skeletal reconstruction, 754-755 
soft-tissue management, 752 
in wound healing, 167 
Inflammation, in hand surgery, algodystrophy and, 462, 
466 
in wound healing, 166 
Inflammatory response, in reflex sympathetic 
dystrophy, 374-375 
Infraclavicular nerve block, in complex regional pain 
syndrome, 494-495 
Innervation of skin, 165 
Instantaneous screw axes vectors, external fixators for 
distal radius fractures and, 134, 135-137, 138-140 
Instrumentation for internal fixation. See Internal fixation 
instrumentation. 
Intercarpal fusions, for scapholunate dissociations, 116, 
119, 120-122 
Intercarpal kinematics during wrist motion, 143-149 
discussion, 148-149 
materials and methods, 143-145 
results, 145-148 
Interligamentous sulcus, 69-70 
Intermittent pneumatic compression, for edema control, 
444-445 
Internal fixation, in crush injuries of forearm, 739-740, 
741 
of distal radius fractures, 665-680 
for interphalangeal joint fusions, 601-613 
of phalangeal fractures, 542, 544, 546, 550, 552 
of scaphoid fractures, 573-586 
Internal fixation instrumentation, 531-540 
Leibinger Profyle set, 532-533, 534, 535 
Richards system, 535, 538-540 


Synthes modular hand set, 533, 36, £ 
Zimmer ECT mini-fragment system, 535, 536, 
Interossei muscles, 58-60 
Interosseous wires, in phalangeal fracture fixation, 544 
Interphalangeal joint fusions, internal fixation for, 
601-613 
operative technique, 605-612 
results from literature, 602, 603 
with complex bone carpentry, 602 
with Herbert screws, 604 
with mini-plates and external fixators, 604-605 
with primary Kirschner wire fixation, 602-603 
with tension band wiring and intraosseous wiring, 
603-604 
Interscalene nerve block, in complex regional pain 
syndrome, 495-496 
Intersection syndrome, examination for, 31, 32 
intramedullary fixation, in forearm injuries, 692-693, 
740 
Intraoperative sustained limited expansion, 310-312 
Intraosseous wires, for interphalangeal joint fusions, 
603-604 
Intravenous regional blocks. See Nerve blocks, regional 
intravenous sympathetic. 
Ischemia, Volkmann’s, functioning free-muscle 
transplantation in, 283, 285-287 
Island flaps, in forearm injuries, 268-271 
for palmar thumb defects, 212-215 
ISLE, 310-312 
Isoniazid, algodystrophy and, 331 
[tril electrical stimulating unit, 522 


Joints, free transfer of, 246 
Juncturae tendinum, 55-57 


Keratinocytes, 163-164 
Ketanserin, 382, 501 
Ketorolac, 501-502 
Kienbéck’s disease, 587-588 
fusions in, 616, 617, 623 
Kinematics, intercarpal, during wrist motion, 143-149 
normal wrist, dynamic external fixators for distal ra- 
dius fractures and, 129-141 
scaphoid and lunate, in intact wrist joint, 93-108 
Kinetic analysis of carpal stability during grip, 151-158 
Kirschner wires, in distal radius fracture fixation, 675 
in interphalangeal joint fusions, 602-604, 606-608 
in metacarpal fixation, 558, 561 
in proximal interphalangeal joint fracture fixation, 649 
in scaphoid fracture fixation, 583 
Kite flap, 212-213, 227 
Kummel-Verneuil syndrome, 420 


Lactate flux, in reflex sympathetic dystrophy, 375-376 
Langerhans cells, 164 

Lateral arm flap, 181, 256-258, 259, 270, 294-295 
Lateral V-Y advancement flap, 192-193 
Latissimus dorsi flap, 271, 296, 297, 298 
Leibinger Profyle set, 532-533, 534, 535 
Lidocaine, in reflex sympathetic dystrophy, 343 
Lidocaine test, differential, 36-37 

Ligament of Testut, 71-72 

Ligaments of wrist. See Wrist, ligaments. 
Limberg flap, 196-197 








Limb replantation, functioning free-muscle 
transplantation after, 287-288 
Limited contact dynamic compression plate, for forearm 
fractures, 693-694 
Lister’s tubercle, removal of, in wrist fusion, 682 
Load mechanics of wrist, 109-128 
Local anesthesia, nerve blocks and, 508 
Long radiolunate ligament, 70-71 
Lumbrical muscle, 58 
Lunate, fractures, 587-588 
kinematic analysis, in intact wrist joint, 93-108 
Lunate shift maneuver, 35-36 
Lunato-triquetral arthrodesis, 620 
Lunotriquetral joint, examination, 23, 25 
Lunotriquetral ligament, 66-67, 78-79 


MacGregor flap, 297 
Magnetic resonance imaging, in algodystrophy, 329, 333 
in reflex sympathetic dystrophy, 438-441 
in wrist examination, 14 
Mallet fractures, ot distal phalanx, fixation of, 544 
Malnutrition, in wound healing, 167 
Mannitol, in reflex sympathetic dystrophy, 379 
Mason classification of radial head fractures, 730-731 
Masquelet’s test of lunotriquetral instability, 25-26 
Massage, decongestive, for edema control, 444 
in reflex sympathetic dystrophy, 481 
scar, after skeletal fixation, 769 
Medial arm flap, 180-181 
Median nerve reconstruction, ulnar nerve graft in, 288 
Medications, in wound healing, 167 
Melanocytes, 164 
Melone classification of distal radius fractures, 666 
Merkel cells, 164 
Mesh grafting, 172 
Metacarpals, fixation, 557-571 
base fractures in carpometacarpal fracture- 
dislocations, 564-565 
biodegradable implants, 569-570 
biomechanics, 557-558 
intra-articular metacarpal head fractures, 566 
methods, 557 
neck fractures, 564, 566 
segmental bone loss, 564 
shaft fractures, 558-564 
thumb fractures, 567-568 
in revision amputation, 244, 245 
Microcirculation of skin, 184-185 
Microorganisms, skeletal fixation and, 746 
Midcarpal joint, contact areas, 111 
dorsal, ligamentous anatomy, 77 
examination, 26-28 
palmar, ligamentous anatomy, 75-77 
stabilization mechanism, 153-155 
Middle phalanx, fractures, internal fixation, 546-550 
in revision amputation, 244 
Milch classification of distal humerus fractures, 706 
Mini-plate fixation, for interphalngeal joint fusions, 
604-605 
Motion of wrist. See Wrist motion. 
Motor dysfunction, pain dysfunction and, 322, 369, 370, 
371 
Muscle and musculocutaneous flaps, 176, 177-179 
in elbow injuries, 293-294, 296-297, 300 
in forearm injuries, 270, 271, 272-273 
Muscles, digital and wrist extensor, anatomy, 51-60 
Muscle transplantation. See Functioning free-muscle 
transplantation. 
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Musculocutaneous system, in skin flaps, 177-179 
Myocutaneous (musculocutaneous) flaps. See Muscle 
and musculocutaneous flaps. 


Nail matrix, in salvage of digits, 246 
Necrotizing soft-tissue infections, 274 
Nerve blocks. See also Sympathetic blockade. 
in complex regional pain syndrome, 485-497 
options, 488-496 
rationale, 486-488 
in reflex sympathetic dystrophy, 343 
regional intravenous sympathetic, 499-517 
assessment of effects, 499, 503 
doses, 501 
extent of blockade with guanethidine, effects on 
pain, 505, 508 
interpretation of results, 508, 510-513 
materials and methods, 503-504 
mirror images, 508 
results on vasomotor function, 504-505 
influence of conditioning, 509 
local anesthetic agent’s role in, 508 
monitoring, 502-503 
peripheral circulatory effects of guanethidine, 509 
possible placebo effect of guanethidine, 509 
realistic expectations, 514-515 
review of sensory quantitative tests and validation 
of sympathetic blocks, 508-509 
sympathoplegic substances inhibiting response to 
sympathetic stimulation, 500-501 
technique, 500 
tourniquet’s role in, 508 
vasoactive substances not giving sympathetic block- 
ade, 501-502 
somatic, in complex regional pain syndrome, 491-492 
axillary nerve block, 492-494 
infraclavicular nerve block, 494-495 
interscalene nerve block, 495-496 
for somatic and sympathetic mediated pain, 358 
sympathetic, in algodystrophy, 465 
in complex regional pain syndrome, intravenous re- 
gional block, 491 
stellate block, 488-491 
in reflex sympathetic dystrophy, 478-479 
Nerve grafts, vascularized, soft-tissue coverage and, 
234-235 
Nerve loss, functioning free-muscle transplantation in, 
282-283 
Nerves, elongated by tissue expansion, 308-310 
in revision amputation, 243 
in salvage of digits, 246 
sensory perception and recovery, 251-252 
skin and, 165 
Neurocutaneous island flaps, in forearm injuries, 
270-271 
Neuroinflammatory mediators, in reflex sympathetic 
dystrophy, 380 
Neuromas, amputation and, 245 
Neuromuscular electrical stimulation, after skeletal 
fixation, 769-770 
Neuropathic pain, 322-323 
Neurosensory free flaps, 251-262 
for protective sensibility, 256 
lateral arm flap, 256-258, 259 
radial forearm flap, 258-261 
selection of donor-site tissue, first web flap, 255-256, 
257 
toe pulp neurosensory flap, 253, 254 
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Neurosensory free flaps (Continued) 
wrap-around flap, 253-255 

Neurovascular pedicle flaps, for palmar thumb defects, 
212-215 

Nightstick fractures, fixation of, 691-692 

Nociceptive loop, 464, 465 

Norian SRS, 677 

Nuclear magnetic resonance spectroscopy, in reflex 
sympathetic dystrophy, 376-378 


Nutrition, in wound healing, 167 


Olecranon fractures, anatomy, 721 
classification, 721—722 
nonoperative treatment, 722-723 
operative treatment, 723-727 
rehabilitation, 727 
Open fractures of forearm, 274, 737-743 
Opsite, 170 
Optoelectronic stereocinephotogrammetry motion 
analysis, 94, 130 
Osteochondromatosis, idiopathic synovial, 440 
Osteomyelitis, skeletal fixation and, 749-752. See also 
Infection, in skeletal fixation of upper extremity. 
skeletal reconstruction and, 753-754 
Osteoporosis, in algodystrophy, 457, 460 
in reflex sympathetic dystrophy, 340, 433 
differential diagnosis, 439-441 
regional migratory, 437-438, 439 
transient regional, 435, 437-439 
Oxygenation, tissue, in wound healing, 167 
Oxygen utilization, in reflex sympathetic dystrophy, 
375-376 


Pain, assessment, with nerve blocks, 503, 505, 509 
in complex regional pain syndrome, 321 
neuropathic, 322-323 
in reflex sympathetic dystrophy, 339-340, 368-369, 
370, 371, 477 
somatic versus sympathetic mediated, 355-361 
sympathetically maintained versus sympathetically in- 
dependent, 320-321 
Pain dysfunction. See also Algodystrophy; Complex 
regional pain syndrome; Reflex sympathetic dystrophy. 
classification, 356 
pseudodystrophy, 413-422 
regional intravenous sympathetic nerve blocks in, 
499-517 
Palmar fasciitis, in reflex sympathetic dystrophy, 340 
Palmar midcarpal joint, ligamentous anatomy, 75-77 
Palmar radiocarpal joint, ligamentous anatomy, 69-73 
Palmar radio(luno)triquetral ligament, 70-71 
Palmar radioulnar ligament, 68 
Palmar scaphotriquetral ligament, 77 
Palmar thumb defects, flaps for, 207-216 
Papillary dermis, 165 
Paraffin baths, in complex regional pain syndrome, 
450-451 
Parascapular free flap, 299-300, 301 
Parcellar reflex sympathetic dystrophy, 419 
Pedicle flaps for wrist and hand coverage, 217-229 
Peninsular flaps, in forearm injuries, 268 
Pennig external fixator, kinematic analysis, 130-138 
Pentoxifylline, in reflex sympathetic dystrophy, 382 
Perifascicular spaces, 64 
Perilunate instability, 115-117 
Peripheral nerves. See Nerves. 


Phalangeal fractures, internal fixation, 541-555 
complications, 554 
distal phalanx, 544-545 
interosseous wires, 544 
middle phalanx, 546-550 
pin fixation, 542 
plate fixation, 544 
proximal phalanx, 550, 552-554 
screw fixation, 544 

methods of fixation, closed reduction with percutane- 
ous pin fixation, 541 
external fixation, 541-542 
open reduction and internal fixation, 542, 544 
percutaneous reduction with percutaneous pin fixa- 
tion, 54] 

Phenobarbital, algodystrophy and, 330-331 

Phentolamine, 514 

Phosphorus 31 nuclear magnetic resonance 
spectroscopy, in reflex sympathetic dystrophy, 
376-378 

Photoplethysmography, in monitoring sympathetic 
blockade, 502 

Physical examination of wrist. See Wrist, physical 
examination. 

Physical therapy, in reflex sympathetic dystrophy, 
382-383, 481-482. See also Complex regional pain 
syndrome, physical modalities for. 

Physiology, of expanded tissue, 303-304 

after hand surgery, 462 

skin, 165-166 

of upper extremity skin flaps, 184-185 
wound, 166-168 

wrist, historical perspective, 2-3, 5 

Pigmented villonodular synovitis, 440 

Pilon fractures, of middle phalanx, internal fixation, 550 

Pin fixation, in elbow contractures, 661-662 

of metacarpal fractures, 559-561 
of phalangeal fractures, 542 
of proximal interphalangeal joint fractures, 649, 650- 
651 
Pisiform, examination, 30-31 
fractures, 589-590 
Pivot shift test of midcarpal instability, 26, 27 
Plate fixation, of distal radius fractures, 674 
equipment, 531, 532. See also Internal fixation instru- 
mentation. 
of forearm fractures, 693-695, 698-699 
for interphalangeal joint fusions, 604-605, 612 
of metacarpal fractures, 563 
of phalangeal fractures, 544 
of scaphoid fractures, 583, 584 

Posterior interosseous (artery) flap, 223-224, 269-270, 295 

Postganglionic segmental blockade, in reflex 
sympathetic dystrophy, 479 

Postpartum algodystrophy, 330 

Post-traumatic algodystrophy, 460 

Post-traumatic reflex sympathetic dystrophy, 367-372 

Prednisolone, in pain dysfunction, 502 

Pregnancy, algodystrophy in, 330 

Pressure-sensitive film prints of wrist, 109-111, 113 

Profundus avulsions, 544-545 

Prosthetics after amputation, 245-246 

Proximal carpal row, interosseous joints, ligamentous 
anatomy, 77—79 

motion, in radial-ulnar deviation of wrist, 148 
stabilization mechanism, 155-156 

Proximal interphalangeal joint. See also Interphalangeal 

joint fusions. 
anatomy, 644 
dynamic fixation, author’s preferred method, 647-649 








complications of hinged external fixation, 650-651 
determination of instant center of rotation, 645 
evolution, 645-647 
goals, 645 
indications and contraindications, 644-645 
removal of hinge and post-hinge therapy, 651 
surgical technique of hinge placement, 649-650 
injuries, 643-644 
Proximal phalanx, fractures, internal fixation, 550, 
552-554 
in revision amputation, 244 
Proximal ulna fractures, coronoid fractures, 727-729 
olecranon fractures, 721-727 
Pseudodystrophy, reflex sympathetic dystrophy versus, 
bone scintigraphy, 415-416 
clincal features, 413-414 
differential diagnosis, 416 
radiologic examination, 414-415 
treatment, 416-418 
vascular scintigraphy, 416 
Pseudomotor changes, in reflex sympathetic dystrophy, 
340 
Psychological aspects of algodystrophy, 363-366, 460 
Psychological changes, in complex regional pain 
syndrome, 322 
Psychosocial factors in reflex sympathetic dystrophy, 
374 
Psychotherapy, in pseudodystrophy, 416 
Pulsed laser Doppler, in monitoring sympathetic 
blockade, 502 


Radial (artery) forearm flap, 181-182, 185 
in elbow injuries, 295 
in forearm injuries, 269 
for protective sensibility, 258-261 
for wrist and hand coverage, 218-222 
Radial head fractures, anatomy, 730 
classification, 730-731 
operative treatment, 731-734 
rehabilitation, 734 
Radial sensory innervated cross-finger flap, 210-212 
Radial-ulnar deviation of wrist, intercarpal kinematics 
in, 145, 148, 149 
Radial wrist examination, 18-23 
Radiocarpal joint, contact areas and pressures, 111 
examination, 26, 27 
palmar, ligamentous anatomy, 69-73 
stabilization mechanism, 156—157 
Radiography. See also Imaging. 
in pseudodystrophy, 414-415 
in reflex sympathetic dystrophy, 388, 414-415, 432- 
439 
Radiolunate angles, external fixators for distal radius 
fractures and, 132-134, 138 
Radioscapholunate ligament, 66-67, 68-70, 71-72 
Radiotherapy, in reflex sympathetic dystrophy, 481-482 
Radius, distal, fractures of. See Distal radius fractures. 
Random-pattern flaps, 175, 267 
Range of motion. See also Wrist motion. 
in complex regional pain syndrome, physical modal- 
ities for, 443-444, 449-452 
in limited wrist fusion, 616 
after skeletal fixation, 764, 767 
Ray amputation, 244, 245 
Reagan’s test of lunotriquetral instability, 25 
Rectus abdominis muscle flap, 297, 300 
Reflex sympathetic dystrophy, 339-354, 373-385. See 
also Algodystrophy; Complex regional pain syndrome. 
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after skeletal fixation, 772-773 
autonomic symptoms in, 369, 371 
clinical evaluation, 432 
definition, 367 
diagnosis, 342, 360, 432 
frozen shoulder versus, 419-420 
historical perspective, 373-374 
imaging, 378, 431-442 
bone and vascular scintigraphy, 423-429 
differential diagnosis, 439-441 
generalized or diffuse form, 433, 435 
localized form, segmental type, 435-438 
transient osteoporosis, 438-439 
pseudodystrophy and, 414-416 
radiologic examinations, 388 
shoulder-hand syndrome, 432, 434 
new investigations, anti-inflammatory therapy, 379 
arterial blood flow, oxygen utilization, tissue oxy- 
genation, and lactate flux, 375-376 
experimental model, 380-382 
histology, 378-379 
In—111-IgG scintigraphy, 378 
neuroinflammatory mediators, 380 
*'P-NMR spectroscopy, 376-378 
partial forms, cases, 421-422 
isolated at elbow, 420-421 
Kummel-Verneuil syndrome, 420 
limited to one ray of hand, 418 
parcellar, 419 
pathogenesis, 406-407, 431-432 
pathophysiology, 374-375 
post-traumatic, 367-372 
classification of forms, 369-370 
clinical characteristics, 368 
clinical course, 368-369 
differential diagnosis, 370 
etiology, 368 
prevention, 371 
treatment, 370-371 
pseudodystrophy versus. See Pseudodystrophy, reflex 
sympathetic dystrophy versus. 
signs and symptoms, 339-341, 346, 375 
stages, 341-342, 358 
from subclavian vein stenosis, 387—411 
materials and methods, 387-390 
results and discussions, 390-407 
terminology, 319 
treatment, 342-344 
attention to painful trigger points, 382 
free radical scavengers, 382 
medical, 477-483 
a- and B-blocking agents, 479-480 
analgesics and anti-inflammatory drugs, 480 
basis of, 477-478 
calcitonin, 480-481 
infiltrations of sympathetic system, 478-479 
miscellaneous drugs, 481 
postganglionic segmental blockade, 479 
two-phase program, 482 
physical therapy and rehabilitation, 382-383, 481- 
482 
in severe disability, 383 
surgical, 388-390 
intraoperative and vascular findings, 391-400 
postoperative course and results, 400-403 
therapeutic effects, 403, 406 
vasodilation, 382 
types, 344 
major causalgia, 352 
major traumatic dystrophy, 350-352 
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Reflex sympathetic dystrophy (Continued) 
minor causalgia, 344-347 
minor traumatic dystrophy, 347-348 
shoulder-hand syndrome, 349-350 
Regan and Morrey classification of coronoid (ulna) 
fractures, 727 
Regional intravenous blocks. See Nerve blocks, regional 
intravenous sympathetic. 
Regional migratory osteoporosis, 437-438, 439 
Rehabilitation after skeletal fixation, 761-776 
communication and, 773-775 
complications after fixation, 771-773 
early phase, 762-766 
late phase, 770 
middle phase, 766-770 
Reserpine, in reflex sympathetic dystrophy, 479, 491 
Rest and motion, in reflex sympathetic dystrophy, 481 
Reston adhesive foam, in skin grafting, 170 
Reticular dermis, 165 
Retrograde blood flow, flaps and, 182-183, 217-218 
Reversed medial and lateral upper arm flaps, in 
forearm injuries, 270 
Revision amputation of digits, 242 
costs, 247-248 
levels, 244 
postoperative care, 244-246 
technique, 242, 243 
tissue considerations, 242-243 
Rhomboid flaps, for digital defects, 196-197 
Richards system, 535, 538-540 
Rolando’s fracture, of thumb metacarpal, 567 
Rotary subluxation of scaphoid, 42-43, 44, 46 
Rotation flaps, for digital defects, 194-195, 204 


Scaphocapitate arthrodesis, 615-616, 617-618 
Scaphocapitate ligament, 76 
Scaphocapitate syndrome, 593 
Scapho-capito-lunate arthrodesis, 618 
Scaphoid, anatomy, 573 
articular /nonarticular junction, examination of, 18-19 
instability progression, 39-49 
discussion, 47-48 
dorsal wrist syndrome, 39-42 
rotary subluxation of scaphoid, 42-43, 44 
triscaphe arthritis and scapholunate advanced col- 
lapse wrist, 43-47 
kinematic analysis, in intact wrist joint, 93-108 
Silastic implants, 119, 126 
Scaphoid fractures, healing of, 573 
internal fixation, 573-586 
devices for, 583-585 
indications, 576—578 
preparation of fracture, 581-583 
results, 585 
surgical approaches and alignment of, 578-579 
dorsal approach, 580 
palmar approach, 579-580 
vascularized bone graft, 580-581 
radiologic evaluation, 575-576 
vascular supply and, 574-575 
Scaphoid-lunate motion, in flexion-extension of wrist, 
145 
Scaphoid nonunion limited fusion procedure, 119 
Scaphoid shift maneuver, 19, 21-22 
Scapholunate advanced collapse wrist, 43-47 
Scapholunate dissociations, intercarpal fusions for, 116, 
119, 120-122 
Scapholunate joint examination, 19, 20 


scapholunate ligament, 78 
Scapho-trapezial-trapezoid joint. See Triscaphae joint. 
caphotrapezium-trapezoid ligament, 75-76 
car massage, after skeletal fixation, 769 
henk dynamic traction, 550 
intigraphy. See Bone scintigraphy; Vascular scintigraphy. 
rew fixation, equipment, 531, 532. See also Internal 
fixation instrumentation. 
for interphalangeal joint fusions, 604, 608-610 
of metacarpal fractures, 562-563 
of phalangeal fractures, 544 
of scaphoid fractures, 583-584 
econdary intention wound healing, 190 
ensory changes, in complex regional pain syndrome, 
321 
Sensory examination, in complex regional pain 
syndrome, 322 
Sensory perception and recovery of nerves, 251-252 
Septocutaneous system, in skin flaps, 179-182 
Serratus anterior muscle flap, 296-297 
Short radiolunate ligament, 72-73 
Shoulder, algodystrophy of, 331 
Shoulder-hand syndrome, 349-350 
imaging, 432-439 
Skeletal fixation, therapy after. See Rehabilitation after 
skeletal fixation. 
Skin, biomechanics, in tissue expansion, 304 
embryology, 163 
physiology, 165-166 
in revision amputation, 243 
structure, 163-165 
thickness, 165 
vascular supply and innervation, 165 
Skin flaps, upper extremity, 175-187 
anatomy, 176-177, 182-184 
future trends, 185 
historical background, 175-176 
local and distant, 178 
nomenclature and classification, 177 
direct cutaneous system, 177 
musculocutaneous system, 177-179 
septocutaneous system, 179-182 
physiology, 184-185 
Skin grafts, 163-173 
allografts, 172 
application, 171 
author preferences, 172-173 
cultured, 172 
for digital defects, 190-192 
donor site care in, 170-171 
donor site selection, 169 
for elbow wounds, 292-293 
in forearm injuries, 266—267 
harvest of skin for, 169-170 
healing, 171-172 
histology, 164 
history, 168 
immobilization, 171 
indications, 168 
mesh grafting, 172 
mixed autografts and allografts, 172 
rejection and failure, 172 
in salvage of digits, 246 
thickness. See Full-thickness skin grafts; Split-thickness 
skin grafts. 
types, 168 
wound preparation for, 168-169 
Soft-tissue loss, functioning free-muscle transplantation 
in, 282-283 
Soft-tissue management of complex wounds, composite 
free flaps to hand, 231-238 


Cc 
Cc 
Cc 
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digital defects, 189-205 
elbow coverage, 291-302 
forearm injuries, 263-278 
functioning free-muscle transplantation, 279-289 
neurosensory free flaps, 251-262 
neurovascular pedicle and advancement flaps for pal- 
mar thumb defects, 207-216 
pedicle flaps for wrist and hand coverage, 217-229 
salvaging digits, 239-249 
skin flaps, 175-187 
skin grafting, 163-173 
tissue expansion, 303-314 
Somatic nerve blocks. See also Nerve blocks. 
in complex regional pain syndrome, 491-496 
axillary nerve block, 492-494 
infraclavicular nerve block, 494-495 
interscalene nerve block, 495-496 
in reflex sympathetic dystrophy, 343 
Somatic nerve pain, 355-357 
surgical intervention, 359 
treatment, 358-359 
Sonic digitization, 106 
Spatial digitization, 94 
Spine, algodystrophy of, 332 
Splinting, activities of daily living with wrist splints, 
87-91 
in complex regional pain syndrome, dynamic, 451- 
452 
static, 447-448 
after skeletal fixation, 764, 767-768 
Split-thickness skin grafts, advantages and 
disadvantages, 168, 173 
for digital defects, 190-191 
in forearm injuries, 266—267 
harvest, 169 
indications, 173 
Staple fixation, of scaphoid fractures, 583, 585 
Static external fixation, 627-642 
Stellate ganglion blocks, in complex regional pain 
syndrome, 488-491 
guanethidine regional intravenous block versus, 505 
in reflex sympathetic dystrophy, 343, 478-479 
Stenosing tenosynovitis of first dorsal compartment 
(DeQuervain’s disease), 29-30 
Steroids, in reflex sympathetic dystrophy, 379, 480 
Stiffness, in reflex sympathetic dystrophy, 340 
after skeletal fixation, 771 
Subclavian vein stenosis, from reflex sympathetic 
dystrophy, 387-411 
materials and methods, 387-390 
results and discussions, 390-407 
Subcutaneous tissue, 165 
Subluxation of scaphoid, rotary, 42-43, 44, 46 
Subpisiform degenerative joint disease, examination for, 
30 
Substance P, in reflex sympathetic dystrophy, 380 
Substitution maneuvers for wrist, 33 
Sudeck’s atrophy/disease, 340, 387, 431, 432. See also 
Algodystrophy; Reflex sympathetic dystrophy. 
Sudomotor examination, in pain dysfunction, 322, 369 
Sweat glands, 164 
Sweat tests, in monitoring sympathetic blockade, 502 
Swelling, in pain dysfunction, 322, 340, 369 
Sympathectomy. See Transaxillary decompression of 
neurovascular bundle and sympathectomy. 
Sympathetically independent pain, 320, 321, 367, 371 
Sympathetically maintained pain, 320-321, 367, 371, 485 
expectations for sympathectomy in, 514-515 
Sympathetic blockade. See also Nerve blocks. 
in algodystrophy, 465 
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in complex regional pain syndrome, intravenous re- 
gional block, 491 
stellate block, 488-491 
in reflex sympathetic dystrophy, 478-479 
Sympathetic dysfunction, in complex regional pain 
syndrome, 321-322 
Sympathetic nerve pain, 357-358 
treatment, 358 
Sympathetic nervous system, in reflex sympathetic 
dystrophy, 374 
Sympathogalvanic response, 502 
Sympatholytic drugs, in reflex sympathetic dystrophy, 
343 
Synovitis, pigmented villonodular, 440 
Synthes modular hand set, 533, 535, 536, 537-538 


Tegaderm, 170 
Tekscan wrist pressure sensor, 95, 96, 98, 106 
Telfa gauze, 170 
Temperature changes, in reflex sympathetic dystrophy, 
340 
Temperature recordings, continuous, in monitoring 
sympathetic blockade, 502 
Tendinitis, flexor carpi radialis, examination for, 31 
Tendon grafts, in salvage of digits, 246 
Tendons, extensor. See Extensor tendons of digits. 
gliding, replacement of, soft-tissue coverage and, 234, 
275-276 
in revision amputation, 243 
TENS, in complex regional pain syndrome, 448-449 
Tension band wiring, for interphalangeal joint fusions, 
603-604, 607 
Testut, ligament of, 71-72 
Thenar flap, 200-201, 203-204 
Thenar weakness, substitution maneuver in, 33 
Thermal imaging, in monitoring sympathetic blockade, 
503 
Thermoregulatory changes, in reflex sympathetic 
dystrophy, 340 
Thoracic wall, algodystrophy of, 332 
Thoracoabdominal flap, for elbow defects, 297, 299 
3SPACE tracking device, 95, 96, 97, 105 
Thumb, flaps for palmar defects, 207-216 
advancement and homodigital flaps, 207-209 
author preferences, 215 
cross-finger flaps, 209-210 
radial sensory innervated, 210-212 
neurovascular island pedicle flaps, 212 
index finger, 212-213 
middle and ring finger, 213-215 
great toe wrap-around flap for reconstruction, 253- 
255, 256 
metacarpal fractures, fixation of, 567-568 
Tietze’s syndrome, 332 
Tissue expansion, 303-314 
arterial elongation by, 306-308 
complications, 312 
in hands and fingers, 304-306 
history, 303 
intraoperative sustained limited expansion, 310-312 
nerve elongation by, 308-310 
operative technique, 312-313 
physiology, 303-304 
Tissue oxygenation, in reflex sympathetic dystrophy, 
375-376 
in wound healing, 167 
Toe pulp neurosensory flap, 253, 254 
Toes, first web flap, 255-256, 257 
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Toes (Continued) 
great toe wrap-around flap, 253-255, 256 
Toe-to-thumb transfer, 247 
Tourniquets, nerve blocks and, 508 
Traction, for metacarpal fractures, 561 
Transaxillary decompression of neurovascular bundle 
and sympathectomy, in reflex sympathetic 
dystrophy, 388-389 
indication for, 389-390 
intraoperative and vascular findings, 391—400 
postoperative course and results, 400-403 
therapeutic effects, 403, 406 
Transcutaneous electrical nerve stimulation, in complex 
regional pain syndrome, 448-449 
Transient bone marrow edema, 438 
Transient regional osteoporosis, 435, 437-439 
Transposition flaps, for digital defects, 195-197 
Trapeziometacarpal joint, degenerative disease of, 
examination for, 28—29 
Trapeziotrapezoid ligament, 79 
Trapezium fractures, 596-598 
Trapezocapitate ligament, 79-80 
Trapezoid fractures, 595-596 
Trauma, algodystrophy after, 460 
reflex sympathetic dystrophy after, 367-372 
Trauma, upper extremity, scoring systems in, 275 
Traumatic dystrophy, 344 
major, 350-352 
minor, 347-348 
Traumatic stage of reflex sympathetic dystrophy, 341 
Triangular fibrocartilage complex, examination, 23 
Trigger points, in reflex sympathetic dystrophy, 382 
Triquetral impingement ligament tear, 26 
Triquetral lift manuever, 36 
Triquetrocapitate ligament, 76-77 
Triquetrohamate ligament, 77 
Triquetrum fractures, 588-589 
Triquetrum-lunate motion, in flexion-extension of wrist, 
145 
Triscaphae joint, arthritis, 43-47 
arthrodesis, 616-617 
examination, 19, 20 
Trophic changes, in pain dysfunction, 322, 340 
Tuft fractures, of distal phalanx, fixation of, 544 
Tumors, malignant, algodystrophy and, 330 


Ulna, proximal, fractures of, coronoid fractures, 727-729 
olecranon fractures, 721-727 

Ulnar artery forearm flap, 223, 269, 295 

Ulnar nerve decompression, distal humerus fractures 
and, 712, 714 

Ulnar nerve graft, 288 

Ulnar pin placement, in elbow fixation, 662 

Ulnar translation instability, 116, 118 

Ulnar wrist examination, 23-26 

Ulnocapitate ligament, 66-67, 74-75 

Ulnocarpal joint, ligamentous anatomy, 73-75 

Ulnolunate ligament, 73 

Ulnotriquetral ligament, 73-74 

Ultrasound therapy, in complex regional pain 
syndrome, 449-450 

Universal Classification System for distal radius 
fractures, 666 

Upper extremity skin flaps. See Skin flaps, upper 
extremity. 

Upper extremity trauma, scoring systems in, 275 


Vascular anatomy for skin flaps, 176-177, 182-184, 
217-218 


Vascular scintigraphy, 416, 423-429 

Vascular supply to skin, 165 

Vasodilators, in reflex sympathetic dystrophy, 382 

Vasomotor changes, in algodystrophy, 464-466 

in reflex sympathetic dystrophy, 340, 369 

Vasomotor examination, in complex regional pain 
syndrome, 322 

Vasomotor function, with guanethidine nerve block, 
504—505 

Venography, in reflex sympathetic dystrophy, 388 

Venous flaps, in forearm injuries, 273 

Venous outflow, flaps and, 182-183, 217-218 

Venous oxygen saturation, in reflex sympathetic 
dystrophy, 375-376 

Venous return from hand, algodystrophy and, 462, 464, 
466 

Verapamil, in reflex sympathetic dystrophy, 382 

Volar forearm fasciotomy, 274 

Volar V-Y advancement flap, 193-194 

Volar V-Y “cup” flap, 194 

Volkmann’s ischemia, functioning free-muscle 
transplantation in, 283, 285-287 

Volkmann’s ischemic contracture, 285 

V-Y advancement flaps, for digital defects, 192-194, 203, 
204 


Wagner approach to thumb metacarpal fractures, 567 
Wires. See also Kirschner wires. 
interosseous, in phalangeal fracture fixation, 544 
tension band and intraosseous wiring for interphalan- 
geal joint fusions, 603-604, 607 
Wound healing, factors affecting, 167-168 
physiology, 166-167 
by secondary intention, for digital defects, 190 
Wound management. See also Soft-tissue management of 
complex wounds. 
in complex forearm injuries, 264—266. See also Forearm 
injuries, complex, coverage for. 
in elbow defects, 292. See also Elbow, soft-tissue cover- 
age. 
preparation for grafts, 168-169 
skeletal fixation and, 763-764. See also Infection, in skel- 
etal fixation of upper extremity. 
Wrap-around flap, 253-255, 256 
Wrist, anatomy, historical perspective, 1-11 
carpal nomenclature, evolution of, 4 
carpal stability, during grip, kinetic analysis, 151-158 
historical perspective, 7-8 
etymology, 1 
ligaments, anatomy, 63-82 
histology, 63-64 
historical perspective, 10, 63 
overall organization, 64-65 
specific ligaments, 65-81 
load mechanics, 109-128 
normal kinematics, dynamic external fixators for dis- 
tal radius fractures and, 129-141 
pain, extra-articular causes, examination for, 29-32 
pedicle flaps for coverage of, 217-229 
physical examination, 13-37 
carpometacarpal joint, 28-29 
“catch-up clunk’”’ test, 36 
differential lidocaine test, 36—37 
for extra-articular causes of pain, 29-32 
lunate shift maneuver, 35-36 
medical history, 17 
motion, 18 
radial wrist, 18-23 








radiocarpal and midcarpal joints, 26-28 
substitution maneuvers, 33 
triquetral lift maneuver, 36 
ulnar wrist, 23-26 
physiology, post-Roentgen, 3, 5 
preradiography, 2-3 
scaphoid instability, natural progression, 39-49 
splints, activities of daily living with, 87-91 
vascular anatomy, skin flaps and, 183 
Wrist fusion, 681-687 
discussion, 684-686 
history, 681 
indications, 681-682 
limited, 615-625 
biomechanics, 615-616 
capitolunate, 618-619 
four-bone fusion, 619-620 
functional range of motion in, 616 
Graner’s procedure, 620, 623-624 
lunato-triquetral, 620 
scapho-capitate, 617-618 
scapho-capito-lunate, 618 
scapho-trapezial-trapezoidal, 616-617 
surgical technique, 682-684 
Wrist motion, external fixators for distal radius 
fractures and, 129-141 
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discussion, 134-140 
experimental approach and methods, 130-132 
results, 132—134 
functional, 83-92 
activities of daily living with splints, 86-91 
discussion, 87, 90-91 
future research directions, 91-92 
historical background, 83-87 
intercarpal kinematics during, 143-149 
discussion, 148-149 
materials and methods, 143-145 
results, 145-148 
physical examination, 18 
scaphoid and lunate kinematics in intact wrist joint, 
93-108 
discussion, 104-107 
materials and methods, 95-98 
results, 98 
motion, 98—103 
pressure pattern, 101, 103-105 


Zimmer ECT mini-fragment system, 535, 536, 538 
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